Summary
Introduction
Chamomile is a medicinal plant of particular importance and wide use in different industries. Growing medicinal herbs can be an opportunity for farms to diversify the structure of their production, thus decreasing the risk of farming which exists when the usual cultures in sowing structure are grown. Apart from that, high profit per unit of land area is achieved in chamomile production, which enables farmers to significantly increase the total result of farm business.
On the other hand, medicinal plants have no share in the sowing structure of majority of the farms. The reasons for this are multiple, but the main ones are unregulated market, export issues etc. Apart from that, production of medicinal herbs requires specific knowledge from the field of production technology, and sometimes use of special machines and equipment. This is why it is so difficult for farmers to decide to start this production. Small participation of chamomile in the sowing structure of farms is the reason why economic effects of its growing have not been studied enough. On the other hand, because of Serbia's accession to the European Union it is possible to expect harmonization of the national with EU regulations and standards (Antevski et al., 2012), which will make it easier for Serbian agricultural products to appear in the European Union market. Based on that, some current issues regarding selling of chamomile could be solved.
One of the most important issues in chamomile production is mechanization of harvesting. The best quality of chamomile is obtained when it is harvested by hand, which is labourintensive, causes high price of the product, it is difficult to organize harvesting process and it causes a series of other problems (Franke, Schilcher, 2005) . Mechanized harvesting requires a forced compromise between the quality of harvesting and the degree of mechanization, just like with other cultures. There are a large number of harvesters for chamomile harvesting in the market, self-propelled, pull-type, semi-mounted and tractor mounted harvesters. They all differ according to their technical properties and construction, as well as the quality of harvesting and performance (Pajić, 2012) . Considering specifics of using different types of harvesters for chamomile harvesting in the Republic of Serbia, researches so far performed have shown that semi-mounted and tractor mounted harvesters offer better economic effects (Pajić et al., 2011) .
Taking into account the problem of chamomile production, Singh et al. (2011) state that chamomile harvesting requires significant employment of labour, which is the reason for having the greatest share in chamomile production costs. Santucci et al. (2013) analysed profitability of chamomile production, starting from the assumption that chamomile is harvested only by hand, which was considered to be justified in this research because they analysed the situation in which unemployment in rural areas was very high, while the labour costs were low.
Hand harvesting of chamomile in Serbia is typical for small farms and undeveloped or underdeveloped regions, while large chamomile producers choose only mechanized harvesting. In addition, harvesters which are used for chamomile harvesting have different technical characteristics and different operation qualities (Pajić et al., 2001 ).
Because of this, different harvesters influence different revenues, costs and profit in chamomile production. The choice of harvester for chamomile harvesting can be made based on different methods, and one of the methods is calculating current value of costs of these machines (Ivanović et al., 2007) . In order to determine the current value of costs, the authors used different discount rates. They also established the limitary discount rate at which costs of competitive machines are equal. Stričík and Salamon (2007) studied the problem of investing in harvester for chamomile harvesting, as well as the optimum size of land for chamomile growing.
The aim of this paper is to determine whether it is more profitable for a farm to harvest chamomile by hand or by using mechanization, i.e. what is the limitary land area under chamomile for economically justified switching to mechanized chamomile harvesting from hand harvesting. Another aim of the paper was to evaluate which of the harvesters for chamomile harvesting (available in the market) is more economically acceptable. In order to do that, profit in chamomile production achieved on different land areas under chamomile will be calculated, bearing in mind different harvesting methods (hand harvesting, mechanized harvesting). The aim was also to calculate the present value of investments in specific types of harvesters.
Materials and methods
This research was based on the data obtained through experiments in production conditions. The researches were carried out in the research and production fields of the Institute . During the experiment parameters of operation and performances of hand harvesting and harvesting of two types of harvesters were followed (harvester Atractor mounted harvester, harvester B -semi-mounted harvester).
Harvester A was tractor mounted harvester "NB 2004", powered by tractor "IMT 560". Harvester working width was 2 m. This harvester had no container for the harvested chamomile, but operates with a tractor trailer. The tractor trailer was used for collecting of the harvested chamomile and it was replaced by another after filling up. This production system required at least two tractors, a mounted harvester and two tractor trailers in order to perform the entire process of harvesting without a significant delay.
Harvester B was a semi-mounted harvester "VB 2002", powered by tractor "MTZ 82.1". It had a container for the harvested chamomile (2.2 m 3 ). Working width of this harvester was 2 m. This harvester, from the perspective of tractor machinery, required: two tractors, semi-mounted harvester and one tractor trailer in order not to cause a significant delay in chamomile harvesting.
Analysis started from the assumption that chamomile is produced to be sold as dried flowers. Apart from this type of production, chamomile can be produced in order to obtain ether oil. There is also a combined type of production, in which a part of the product is used as dried flowers, while the rest is used for producing ether oil (Falzari, Menary, 2003) . The EP 2014 (61) 2 (319-330) analysis of production of dried flowers has been chosen based on the fact that this type of production has the best economic effects (Pajić, 2012) .
Quality of the harvested chamomile is defined by 4 quality categories, according to the standards recommended by the Institute for standardization of Serbia (2012). In order to determine profit in chamomile production, the appropriate analytical calculations (enterprise budgeting) were used, as well as calculations of costs of agricultural machinery according to the methodology suggested by Gogić (2009) . Apart from that, for analysis were used data on the price of operation of agricultural machinery published by the Cooperative union of Vojvodina (2011).
The method of present value of investment was also used, which enabled calculation of the highest amount that can be invested in purchasing chamomile harvester. This method was used to evaluate whether investment in purchasing different harvesters is economically justified.
Results and discussion
The basis for further analyses was calculation of costs of chamomile production (Table 1) . These costs are always the same, regardless of how the chamomile is harvested (by hand or with mechanization), and for what purpose it is used later (for obtaining dried flowers or production of ether oil). This calculation comprises only of costs, without revenues, as the revenues depend on a larger number of factors such as the use of chamomile, structure of yield according to quality classes etc. This calculation also lacks the costs for mineral fertilizers and plant protection means, which is in accordance with the intended use of chamomile as medicinal plant or in cosmetic industry. Accordingly, this calculation is focused on organic and integrated production of chamomile, in accordance with the export requirements of the EU countries. It should also be underlined that in this calculation labour costs were not separately listed, but that they are included into the agricultural machinery costs.
The value of chamomile production was determined for three different cases -when chamomile is hand harvested, or when harvesters A and B are used for harvesting (Table  2 ). In all three cases different technological yield was obtained, as well as different percentage of specific chamomile classes in the total yield. In all three cases prices of chamomile were determined under the assumption that after harvesting it would be used as dried flowers. In order to calculate the profit of chamomile production, all the costs occurring must be taken into account, not just those arising from its production, but also those arising in the course of harvesting, transport, drying, processing and packing. These phases cannot be separated from the production process because chamomile is sold as dried flowers, i.e. its market value is defined only when the processes of drying, processing and packing are finished.
In practice, chamomile is mainly hand harvested on small holdings, while on the large land areas the appropriate harvesters are used. There are two important reasons for switching from hand harvesting to mechanized chamomile harvesting. The first reason is the problem of providing and organizing sufficient number of workers in order to enable chamomile harvesting in optimal agro technical period of 7 to 12 days. The other reason is relatively low investment into harvesters (6,000 -7,000 EUR), so that they can be purchased by means of bank loan or combination of equity and bank loan. One should bear in mind here all the limitations related to the loans for agricultural producers (Jolović et al., 2014) .
In order to determine the profit in chamomile production, the calculations were formulated for hand harvesting (Table 3 .), harvester A (Table 4 .), and harvester B ( Table 5 ). The calculations took into account different land areas for chamomile harvesting. The obtained results show that in all the observed cases there is profit in chamomile production. Comparing hand and mechanized harvesting, it is noticeable that profit is higher on small production areas in case of hand harvesting in comparison to mechanized harvesting. Higher profit in case of hand harvesting occurs for two reasons. The first reason is much higher percentage of the first class chamomile from hand harvesting than from mechanized harvesting. The other reasons are high fixed costs of the harvesters used for chamomile harvesting, which significantly increase the costs of chamomile production on small production areas. However, the total profit achieved is increased in this production with the increase of the area under chamomile, and higher profit is achieved by mechanized harvesting as average fixed costs are decreased (Graph 1).
Graph 1. Distribution of profit in chamomile production on different land areas
Source: According to authors' calculation.
Hand harvesting of chamomile is the most convenient on up to 2.5 ha land area because it provides the highest total profit. However, after that land area the first choice in economic terms is harvester A. As far as the harvester B is concerned, it gives worse economic results than harvester A. Nevertheless, if a farm would choose to buy harvester B, this harvester as the replacement for hand harvesting would have been profitable only if four or more hectares of chamomile were grown.
Apart from that, another problem is whether it is more profitable for a farm to buy harvester A or harvester B for harvesting chamomile on larger plots. Graph 2 shows that purchasing of harvester A is more profitable for farms because it provides higher total profit on all analysed production areas. Moreover, with the increase of the land area under chamomile, the advantages of harvester A rise compared to the harvester B as far as the total profit is concerned.
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Graph 2. Comparing total profit for harvesters A and B for different land areas
Likewise, if profit per hectare is observed (Graph 3), it is possible to see that profit is higher when harvester A is used. The profit per hectare of chamomile rises with the number of hectares, but the increase is reduced gradually.
Although effects per working hour of harvester A and B are technically identical (harvesting of 1 ha of chamomile takes them 5.60 working hours), there are several reasons for which harvester A is economically more acceptable:
-The first reason is that harvester B has higher price in the market, and thus higher fixed costs (depreciation costs, interest etc.). Harvester B is more expensive because it has its own container for the harvested chamomile and the appropriate hydraulic system for that container. -The second reason is that harvester B requires tractor of higher power, and thereby has higher variable costs. -Apart from that, harvester A gives somewhat higher content of the first class harvested chamomile flowers than harvester B. -On the other hand, harvester A demands somewhat more labour consumption during harvesting, as well as an additional trailer, but these costs still have no significant influence on the profit of chamomile production.
Graph 3. Comparing profit for harvesters A and B for different land areas
If chamomile producers chose to purchase harvester for chamomile harvesting on small lad areas (in order to avoid possible organizational issues of labour force), the question is how much they could pay for these harvester at most. That is, what is the present value of the analysed harvesters if they are used on different land areas under chamomile. Table 6 shows present value of harvester A for land areas under chamomile on which it is most acceptable to use hand harvesting (for 1 ha and 2 ha). Table 7 shows present value of harvester B if it is used on land areas on which it is more economically justified to use hand harvesting (land areas from 1 to 3 hectares). The calculation started from the assumption that all cash inflows and outflows arise at the end of the year, that discount rate is 8%, and that maximum period of harvesters' utilization is 10 years. Salvage value of the observed harvesters is neglected. Source: According to authors' calculation.
It is possible to see that purchasing harvester A under the given conditions would be economically justified event if it was bought only for 1 ha under chamomile as its present value would be higher than the investment of purchasing it. Although purchasing harvester A would have been economically justified even for this small land area, hand harvesting would have provided higher total profit.
On the other hand, investment in purchasing harvester B would not have been economically justified if it was used only on 1 ha area under chamomile because its market value is 7,000 EUR, while it is possible to invest in purchasing it 6,798.66 EUR at most. If harvester B was used on 2 or 3 ha area, investment in purchasing it would have been economically justified. However, one should bear in mind that hand harvesting on these plots provides higher total profit.
Conclusion
Determination of profit in chamomile production is a complex process which should take into accounts not only costs of chamomile production, but also the costs of harvesting, transport, drying, packing etc. Moreover, the profit largely depends on harvesting method, since hand harvesting and mechanized harvesting generate different costs, but also different revenues.
The analysis showed that it is economically justified to switch from hand harvesting to mechanized harvesting on land areas bigger than 2.5 ha (in case of harvester A), or 4 ha (in case of harvester B). Analysis of the present value showed that investment in purchasing harvester A is economically justified even on land area of 1 ha, which is not the case with the investment in harvester B. The economic advantage of the harvester A relative to the harvester B increases even more with the size of the land area on which the harvesters are used. 
